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TSCA Document Processing Center

U.S. Environmental Protection Agency

EPA East Bldg., Room 6428 (Mail Code 7407M)
ATTN: Document Control Officer TSCA Section 8(¢)
Washington, DC 20460-0001

Re: TSCA 8(e) Submission for Clean Air Act Section 211(b) Baseline Gasoline Vapor
Condensate (Lot # API 99-01)

Dear Sir/Madam:

The 211(b) Research Group (see attached membership list) is an unincorporated group of US fuel
and fuel additive manufacturers affiliated by contractual obligation to meet the testing
requirements of Section 211(b)(2) and 211(e) of the Clean Air Act. The 211(b) Research Group,
on behalf of its member companies, is submitting this notice pursuant to TSCA Section 8(e).

This notice is based upon preliminary results from a study to evaluate developmental toxicity in
mice after whole-body inhalation exposure to a volatile fraction of unleaded gasoline. The
findings of this study suggest that maternal exposure to the higher concentrations of this vapor
condensate resulted in statistically significant reductions in litter size and fetal body weight and
increased incidence of skeletal variations.

As part of the 211(b) Alternative Tier II testing program on gasoline (CAS No. 86290-81-5), a
mouse whole-body inhalation developmental toxicity study was conducted. In this study,
confirmed-mated mice (Crl: CD-1®(ICR) BR) were exposed to the test substance by inhalation
for 6 hour/day from Gestation Day (GD) 5 through 17. Exposure levels were 0, 2000, 10,000,
and 20,000 mg/m’. Potential maternal toxicity was evaluated by clinical observations, body
weight/gain, food consumption, and necropsy observations on GD 18. The uterine horns and
ovaries were examined for counts of corpora lutea, implantation sites, early and late resorptions,
and live and dead fetuses. Each fetus was weighed, sexed, and examined for external anomalies.
Approximately one-half of the fetuses were examined for cranial and visceral anomalies; the
remaining fetuses were eviscerated and stained for subsequent examination for skeletal
anomalies. Anomalies were classified as malformations or variations.
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The data for the toxicological parameters in this submission are attached (Tables 1 - 4). Mild
maternal toxicity appeared to occur as indicated by reductions in gestation body weight and
gestation body weight change in 20,000 mg/m’ dams. The weight of the gravid uterus was also
statistically reduced at this exposure level (Table 1). Mean litter size was statistically lower in the
20,000 mg/m’ group in comparison to the control value. Normalized ratio data of
resorptions/implantation sites were also statistically increased at the 20,000 mg/m’ level
compared to control suggesting some degree of fetal toxicity. These ratio data and data for live
litter size may have been influenced by an entirely resorbed litter in the treated group and an
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apparent difference in corpora lutea counts (14.59 vs. 12.86) between these groups (Table 2).
Mean fetal body weight was statistically lower than control for both male and female fetuses at
the 20,000 mg/m’ exposure level, and for male fetuses at the 10,000 mg/m’ level (Table 3).
There were occasional statistically significant increases in visceral and skeletal variations, but no
biologically or statistically significant differences from control at any exposure level with regard
to pre- or post-implantation losses (%), dead fetuses, or to malformations at any exposure level
(Tables 2 and 4). From the available information, the No Observable Adverse Effect Level for
this study is considered to be 2000 mg/m’.

A similar material was previously tested in a preliminary developmental study in mice. In that
study, groups of 10 CD-1 mice/group were exposed to similar or slightly higher levels of a
volatile fraction of gasoline vapor condensate (2653, 7960, and 23,900 mg/m’) by inhalation for 6
hour/day from Gestation Day (GD) 6 through 17. No evidence of maternal or developmental
toxicity was seen when similar maternal, reproductive and developmental endpoints, to those
described for the subject study, were evaluated (API Publication Number TR 412, April 1998).

The relevance of the subject results for humans is unknown.

When the final report for this study is complete, it will be submitted to the EPA Office of
Transportation and Air Quality, Transportation and Regional Programs Division, as part of the
requirements of Clean Air Act Section 211(b)(2) and 211(e) (Docket No. A-90-07). If you
require further information please contact me at 202-682-8344, or by mail at this address.

Lorraine Twerdok, Ph.D., DABT
Administrator, 211(b) Research Group

Encl -2

cc: John Brophy, EPA
Mike Davis, EPA
Monica Alvarez, EPA
Tom Goldsworthy, ILS
Rich Schlesinger, NYU
211(b) Research Member Companies

Administered by The American Petroleum Institute *1220 L Street NW « Washington, DC 26005
tel: 202-682-8344 « fax: 202-682-8270




Table 1. Mean Gestation Body Weight (g)

Exposure Level

(mg/m°) N GDO GDS5 GD8 GD11 GD14 GD17 GD18 UTERUS GD 18C
0 23 307 333 352 395 46.7 56.5 59.0 23.0 36.0
2,000 25 304 332 350 391 45.9 55.5 58.3 22.2 36.1
10,000 24 304 329 345 385 45.1 55.0 57.6 21.8 35.8
20,000 21 303 33.0 342 372% 435% 521* 543*  19.1** 352
Stat. Analysis AL+ AL+ AL+ AL+ A+L+

Table 1 (cont’d). Mean Gestation Body Weight Change (g)

Exposure Level

(mg/m’) GDO0-5 GD5-8 GD8-11 GD11-14 GD 14-17 GD 17-18 GD 5-18 GD 0-18 GD 0-18C
0

2.7 1.9 4.3 7.2 9.8 2.5 25.7 28.4 5.3

2,000 2.7 1.8 4.1 6.8 6.8 2.8 25.2 27.9 5.6

10,000 2.5 1.6 4.0 6.5 9.9 2.6 24.7 27.2 5.4

20,000 2.7 1.2 3.0%* 6.3 8.6 2.2 21.4*%*  24.0%* 5.0
Stat. Analysis L+ A+L+ . A+L+  A+L+

GD — Gestation day

C — Value corrected for uterine weight

A — Significant difference among the means, p< 0.05 (ANOVA)

A+ - Significant difference among means, p< 0.01 (ANOVA)

L+ - Response is linearly related to dose, p< 0.01 (Regression Analysis for Linear Response)
* - Mean significantly different from control mean, p< 0.05 (Dunnett’s Test)

*% _ Mean significantly different from control mean, p< 0.01 (Dunnett’s Test)




Table 2. Mean Uterine Implantation Data

Exposure Level No.of Total Live Male Live Female Implantation Corpora Total  Fetuses/
(mg/m?) Litters Live  Fetuses Fetuses  Resorptions Sites Lutea Dead Implantation
0 23 13.61 7.43 6.17 0.35 14.09 14.59 0.13 0.97
2,000 25 1352 7.12 6.40 0.56 14.16 14.60  0.08 0.96
10,000 24 13.33 6.96 6.38 0.50 14.04 14.67 0.21 0.95
20,000 22 11.0%* 5.82 5.18 1.32 12.36 12.86  0.05 0.90
Stat. Analysis A+L+ L L AL
Exposure Level Resorptions/ Dead/ R/T % Preimplant % Postimplant Total Total Total
ABm\BJ Implantation Implantation Tran Loss Loss Malformations Variations Affected
0 0.02 0 10.16287 2.8 3.2 0.17 3.7 0.7
2,000 0.04 0 12.00356 3.5 4.4 0.28 4.4 0.9
10,000 0.03 0 11.19083 4.8 4.8 0.08 4.1 0.8
20,000 0.10 0 16.90805+ 3.7 10.4 0.14 43 1.5
Stat. Analysis KJ

A — Significant difference among the means, p< 0.05 (ANOVA)

A+ - Significant difference among means, p< 0.01 (ANOVA)

L - Response is linearly related to dose, p< 0.05 (Regression Analysis for Linear Response)

L+ - Response is linearly related to dose, p< 0.01 (Regression Analysis for Linear Response)

K —Means differ significantly, p< 0.05 (Kruskal-Wallis Test)

J — An ordered response to the treatment levels, p< 0.05 (Jonckheere’s Test)

* - Mean significantly different from control mean, p< 0.05 (Dunnett’s Test)

+ - Mean significantly different from control mean, p< 0.05 (Dunn’s Summed Rank Test)

R/I Tran — Resorptions/implantation sites transformed by Cohran’s transformation, followed by arc sine transformation
% Preimplant loss — Pre implantation loss = (corpora lutea — implantation sites)/corpora lutea x 100

% Postimplant loss — Post implantation loss = (implantation sites — total live)/implantation sites x 100
Total affected — Total number of fetuses with resorptions, dead, or malformed/number of litters




Table 3. Mean Fetal and Litter Weights and Litter Sizes

Exposure Level (mg/m°) 0 2,000 10,000 20,000
Mean Fetal Weight (g)
Males 135 131 1.27*% 1.28%*
Females 1.29 126 1.22 1.24%**
Mean Litter Weight (g) 181 176 16.9 14.6
Mean Litter Size 136 135 133 11.0*

* - Mean significantly different from control mean, p< 0.05
(Least Significant Difference)

** - Mean significantly different from control mean, p< 0.01
(Least Significant Difference)




Table 4. Fetal External, Visceral, and Skeletal Observations

Exposure Level (mg/m’) 0 2,000 10,000 20,000
Total Fetuses with External Variations 0/313 1/338 0/320 0/212
[Total Litters with External Variations] [0/23] [1/25] [0/24] [0/21]
Total Fetuses with External Malformations 2/313 6/338 1/320 2/212
[Total Litters with External Malformations] [2/23] [6/25] [1/24] [2/21]
Total Fetuses with Visceral Variations X ++ 4/155 5/167 4/159 11/122%*
[Total Litters with Visceral Variations]+ [3/23] [4/25] [3/24] [8/21]
Total Fetuses with Visceral Malformations 2/155 0/167 1/159 0/122
[Total Litters with Visceral Malformations] [2/23] [0/25] [1/24] [0/21]
Total Fetuses with Skeletal Variations X + 80/157 104/171 95/161 83/120%*
[Total Litters with Sketal Variations) [21/23] [25/25] [24/24] [20/21]
Total Fetuses with Skeletal Malformations 0/157 21171 0/161 1/120
[Total Litters with Skeletal Malformations] [0/23] [2/25] [0/24] [1/21]

NOTE: X p<0.05 by Chi Square Analysis
¥ p<0.05 by 2 X2 Fisher Exact Test

**  p<0.01 by2 X2 Fisher Exact Test

+  Dose - response trend, p< 0.05 by Armitage Test
++ Dose - response trend, p< 0.01 by Armitage Test




SECTION 211(b) RESEARCH GROUP MEMBERSHIP
YEAR 2002

3M Automotive Aftermarket Division

A.E. Staley Manufacturing Company
Aectra Refining & Marketing
AGP Corn Processing

Akzo Nobel Chemicals Inc.
Albemarle Corporation

Amerada Hess Corporation

ANGUS Chemical Co. a subsidiary of Dow Chem. Co.
Archer Daniels Midland Company

Astra Oil Company, Inc.

ATOFINA Oil and Chemical Company

Baker Petrolite

BASF Corporation

Bayer Corporation

Belvieu Environmental Fuels/Enterprise Products

Betz Process Chemicals

Big West Oil/Flying J Inc.

Blue Coral Inc.-Slick 50 Products Corp.

BP p.l.c.

Buckeye Refining Co. LLC (was American Rfg Group)
Buckman Laboratories, Inc.

|Calcasieu Refining Company

Calumet Lubricants (own Pennzoil’s Rouseville Refinery)
Castrol North America Holdings Inc.
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Cenex Inc.

Champion Technologies, Inc.

Chevron Products Company

Chief Ethanol Fuels Inc.

CITGO Petroleum Corporation

Coastal States Management

Conoco, Inc.

Countrymark Cooperative, Inc.

CRC Industries, Inc./K&W Products

Crompton Corp. (was Witco Corp.)

Crown Central Petroleum Corp.

Ecofuel S.p.A. (American AGIP)

Enron Liquid Fuels

Eott Energy Operating LTD Partnership

Equistar Chemicals/Lyondell Chem. Co.

Equiva Services LLC [and Texaco]

Ergon, Inc.

Ethyl Corporation

ExxonMobil Biomedical. Sciences. Inc. (was Mobil Corp)

ExxonMobil Refining & Supply Company

Farmland Industries, Inc.

Farstad Oil, Inc.

First Brands Corporation

Fortum Oil and Gas (was Neste Oy)

George E. Warren Corporation

Giant Industries Arizona, Inc.

Global Octanes Corporation
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Global Petroleum

Gold Eagle Company

Grain Processing Corporation
Griffith Oil Co. Inc.
Guardsman Products/Valspar

Gulf Oil Limited Partnership

Halron O1il Co., Inc.

Holly Corporation/Navajo Refining Company
Hunt Refining Company

Huntsman Corporation

Infineum USA LP

Inland Refining Inc.

Irving Oil Corporation/Irving Oil Terminals, Inc.

Irving Oil Transportation Company

Kern Oil & Refining Company

Kerr-McGee Corp.

Kinder MorganEnergy Partners/Kinder Morgan Operating LP "A"
Flint Hills Resources LP (was Koch Industries)

Kop-Coat, Inc./Valvtect Petroleum/Alox Chem™*

Lion Oil Company

LL&E Petroleum Marketing, Inc. c/o Equiva
Lyondell-CITGO Refining LP

Marathon Ashland Petroleum LLC (MAPLLC)

Mid-America Dairymen, Inc./Golden Cheese Co. of California
Midwest Grain Products, Inc.

Minnesota Corn Processing

Murphy Oil Corporation
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Ondeo Nalco Energy Services

National Cooperative Refining Association/Cooperative Refining,

LLC

NCH Corporation/Systems General

New Energy Corp.

Noco Energy Corp.

Northville Industries Corporation

Octel America, Inc.

Paramount Petroleum Corporation

Pekin Energy Company

Petro Diamond Incorporated

Petrochemical Products, Inc.

Phillips 66 Company and Tosco

Placid Refining Company

Prestone Products Corporation

Radiator Specialty Company

Reid Petroleum Corp.

Rohm and Haas Company/Morton International

Sabic Americas, Inc.

Schaeffer Manuf.’acturing_jr Co.

Sinclair Oil Corporation

SNPE North America Inc.

Stanadyne Automotive Corporation/Power Products

Statoil Marketing & Trading (US) Inc.

Sun Company, Inc.

Synalloy Corporation/Blackman Uhler Chemical Co.

Technical Chemical Company
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Tesoro Alaska Petroleum

Tesoro Hawaii Petroleum

The Lubrizol Corporation

The Premcor Refining Group Inc.

Trafigura A.G.

Turtle Wax, Inc.

Ultramar Diamond Shamrock

Unichem A Division of BJ Services Co., U.S.A.

United Color Manufacturing Inc.

United Refining Company

UOP LLC

US 01l & Refining Co./ Time Oil Company

Valero Energy Corp./Valero Refining

Valvoline Company

Vitol S.A. Inc.

Warren Distribution

Wescourt Group Inc.

Western Petroleum Company

Williams Refining, LL.C (was Mapco, Inc.)

Wynnewood Refining Company

Wyoming Refining Company
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